In response to the letter from Helbing et al. (forthcoming) stating that data from our recent paper (Fort et al., 2010) suggested that ''triclosan had an effect on post-embryonic development of Xenopus tadpoles,'' which was consistent with their observations with the bullfrog (Veldhoen et al., 2006) , we offer the following response. In consideration of our data presented in Fort et al. (2010) , reevaluation of these data by Helbing et al. (forthcoming) , and additional data provided for discussion in this letter, we maintain that there is not sufficient evidence that triclosan accelerates metamorphosis in Xenopus laevis.
We agree that developmental stage is an important endpoint in evaluating potential effects on metamorphosis. We also agree that these data are categorical based on specific morphology even though they appear as a numerical data point. Helbing et al. (forthcoming) , in their reevaluation of data from Table 3 of Fort et al. (2010) , used specific developmental stage sets to establish a contingency table for chi-square testing. Based on their evaluation, statistical significance was found in the lower three test concentrations but not the highest test concentration. However, the stage data sets from the study of Fort et al. (2010) lacked monotonicity, were not normally distributed, possessed missing data where sporadic mortality occurred during the study, and possessed various stages with frequencies < 5 decreasing the practicability of the chi-square test. In order for contingency tables to be established, only stage sets that meet the abundance criteria should be used, which bias the data set. Therefore, we applied the chi-square test over the entire developmental stage data set, which produced the p value cited in Fort et al. (2010) . Statistical review of the reevaluated data provided by Helbing et al. (forthcoming) further suggested that the chi-square test was not appropriately applied to the Fort et al. (2010) data set. Chisquare analysis only determines if the distribution of two treatments is different but not whether the distribution is shifted in a given direction. This explains why their reevaluation of this data set produced low p values for the test concentrations. An alternative, more appropriate, approach in reevaluating the data set considering the lack of monotonicity and nonnormality is the Mann-Whitney U-test, which is consistent with the approach specified in EPA 740-C-09-002 (United States Environmental Protection Agency [USEPA], 2009). Results are provided in Table 1. A summary of the endpoint data from Fort et al. (2010) and a second data set from tadpoles exposed to triclosan for 32 days (initiated at Nieuwkoop and Faber NF; Nieuwkoop and Faber, 1994 ; stage 47) is provided in Table 2 . The intent of the second study was to evaluate potential effects of triclosan on metamorphosis with earlier exposure during premetamorphosis and separate effects on growth from metamorphosis. Results from analysis indicated that in the data set of Fort et al. (2010) , the median stage obtained at the conclusion of the study in the 0.6 and 7.2 lg triclosan (TCS)/l, but not the 1.5 and 32.3 lg TCS/l treatments, was greater than the control. Because an intermediate concentration (1.5 lg triclosan (TCS/l) and the highest concentration (32.3 lg TCS/l) did not statistically alter developmental stage distribution relative to the control (MannWhitney U-test, see Table 1 ), biological relevance cannot be inferred from the statistical significance detected in the other two intermediate test concentrations. These findings are supported by results obtained from a recently completed second study indicating that the median stage sets obtained at the conclusion of the supplemental 32-day exposure study were not significantly different from the control (Mann-Whitney U-test, p ¼ 0.05). In fact, the median stages in the triclosan treatments were reversed from the study of Fort et al. (2010) with a control median stage of NF 60 and treatment median stage of NF 59. Overall, stage data from neither study indicate that triclosan is accelerating development.
In terms of the effects of triclosan on the induction of thyroid hormone receptor beta (TRb) described in Fort et al. (2010) , we appreciate the interpretation of relative expression differences provided by Helbing et al. (forthcoming) . Our interpretation of whether this response is ''biologically significant'' was based on whether induction of TRb had morphological consequences based on the weight of evidence provided by the other endpoints. Results of TRb expression in the 32-day triclosan-exposed tadpoles ( Fig. 1 ) initiated at NF stage 47 did not show a significant change in expression at any of the concentrations tested relative to the control (ANOVA, p ¼ 0.196). We are familiar with the proposed basis for ''an inverted u-shaped dose-response curve'' in endocrine disruption (Welshons et al., 2003) but question whether enough consistent data are currently available to support application to the TRb expression data from the data sets currently available. Considering the data presented in Fort et al. (2010) and in this response, there are not sufficient data to support this suggestion.
Most importantly, consideration of the other endpoint data acquired during these studies is important in establishing a weight of evidence in either case. For example, change in the development of the hind limb as measured by hind limb length is an additional morphological indication of the progression of metamorphosis. Changes in snout-vent length (SVL) and whole body length, on the other hand, are morphological indicators of growth, which can be affected independent of metamorphic processes and are not directly indicative of endocrine disruption. Separation of the two effects, if possible, is important in evaluating these type of data. In Fort et al. (2010) , growth was impacted in the 1.5 lg TCS/l treatment resulting in smaller larvae. However, no significant effect of triclosan exposure on hind limb length normalized to SVL was observed (Kruskal-Wallis [KW] ANOVA, p ¼ 0.057). In the supplemental data from the 32-day exposure studies (Table 2) , growth endpoints were affected at concentrations as low as 0.3 lg TCS/l. Increased growth was observed following 32-day TCS exposure, but accelerated hind limb development was not induced (ANOVA, p ¼ 0.192). Furthermore, no indications of asynchronous hind limb development were observed during either study. Longer exposure to triclosan in the latter studies appears to be required to induce this growth response. Histological examination of thyroid glands in the study of Fort et al. (2010) indicated that triclosan did not alter the structure of the glands. Interestingly, results from the 32-day pre-and prometamorphosis exposure studies indicated that the thyroid glands in the triclosan-exposed tadpoles were generally larger but histologically normal appearing. More specifically, the mean thyroid gland area increased with TCS exposure, but histology, follicle count, follicular area, colloid content/tadpole, and colloid content/follicle were not significantly different from the control (Douglas J. Fort, Robert L. Rogers, Warren Hanson, Chelsea E. Fort, Lisa T. Navarro, Robert Peter, Claudia Bueche, Sabine Unger, Sascha Pawlowski, and James R. Plautz, unpublished data). Mean follicular cell height decreased (1.3, 5.9, and 29.6 lg/l TCS) with increasing TCS concentration (KW ANOVA, Dunn's test, p < 0.05). No change in epithelial cell shape or structure was noted. Multiple comparison analyses of growth endpoints and thyroid metrics indicated that increased thyroid gland surface area correlated with increase in whole body length (r 2 ¼ 0.90, p ¼ 0.037). Follicular cell height negatively correlated with SVL (r 2 ¼ À0.99, p ¼ 0.002). These findings suggest that increased tadpole growth results in increased thyroid gland size in triclosan-treated tadpoles but that the thyroid gland structure appears normal. The final pieces of endpoint data that must be considered are thyroid hormone levels in the serum and thyroid gland. T4 levels in the serum of stage-matched 21-day triclosan-exposed larvae from the Fort et al. (2010) and the supplemental 32-day exposure studies were not significantly different from the control in either serum or glandular tissue (KW ANOVA, Dunn's method, p ¼ 0.05).
In summary, reevaluation of the stage data from the present study (Fort et al., 2010) by Helbing et al. (forthcoming) emphasizes how statistical approach affects data interpretation. Ultimately, the use of statistical approaches (USEPA, 2009) that apply to nonmonotonic and nonnormal concentrationresponse data sets is required. The bimodality of the stage distribution data set from Fort et al. (2010) and the supplemental data provided does not support accelerated metamorphosis because of triclosan exposure. Because of the complexity of the hypothalamo-pituitary-thyroid axis in amphibians, all endpoints must be considered in evaluating the response, particularly when atypical concentration-response data are generated. We do not dispute the effects of triclosan on metamorphosis observed by Veldhoen et al. (2006) in bullfrogs. However, we should not expect to see the same response in different species that have different life history traits involving metamorphosis. It is possible that different species and different systems exert different responses. Finally, it is apparent from the supplemental study presented that triclosan exposure to X. laevis tadpoles during development is capable of increasing growth. However, our data do not definitively support that triclosan accelerates thyroid-mediated metamorphosis. The effects on growth appear to be the result of nonthyroidal mechanisms consistent and are generally consistent with the presence of reduced bacterial stressors in culture. 
